Most Zika disease cases diagnosed in the continental US have been associated with travel to areas with risk of Zika transmission, mainly the Caribbean and Latin America. Limited information has been published about the demographic and travel characteristics of Zika case-patients in the United States, besides their age and gender. During 2016-2017 the County of San Diego Health and Human Services Agency, California, expanded the scope and completeness of demographic and travel information collected from Zika case-patients for public health surveillance purposes. The majority (53.8%) of travel-related Zika virus infection case-patients (n = 78) in the county were Hispanic, significantly higher (p ≤ 0.05) than the 33.0% of Hispanics in the county. Foreign-born residents, mainly from Mexico, were also overrepresented among cases compared to their share in the county population (33.3 vs. 23.0%; p ≤ 0.05). Seventeen (21.8%) patients reported a primary language other than English (14 Spanish). Most case-patients traveled for tourism (54%) or to visit friends and relatives (36%). This surveillance information helps identify higher-risk populations and implement culturally targeted interventions for Zika prevention and control.
Introduction
Zika virus (ZIKV) is an emerging mosquito-borne virus that has rapidly spread into the Americas. As of August 23, 2017, 5423 ZIKV disease cases have been reported in the continental United States [1] . Most cases are associated with travel to areas with risk of ZIKV transmission, mainly the Caribbean and Latin America [2] . ZIKV cases are reported to the national arboviral surveillance system (ArboNET) by state, territorial, and local health departments using standard case definitions and a case reporting form. The reporting form includes some demographic (age, gender, race/ethnicity, country of birth) and travel (country of travel) information. Currently, no information is collected on primary language or purpose or duration of travel, despite evidence of differential risk for mosquito-borne diseases by traveling reason (e.g., tourism vs. visiting friends and relatives) [3] . Although collected by ArboNET, there is limited published information about the race/ethnicity and country of birth characteristics of ZIKV case-patients in the United States.
San Diego County, California, in the US-Mexico border region, has a large (3.3 million) and culturally and linguistically diverse population that frequently travels to and maintains close social contacts with Mexico and other Latin American countries with risk of ZIKV transmission [4, 5] . This analysis aims to describe race/ethnicity, country of birth, language and travel characteristics of travel-associated ZIKV case-patients in San Diego County to guide the development of culturally and linguistically targeted public health interventions.
Materials and Methods
In February 2016, the County of San Diego Health and Human Services Agency initiated efforts to expand the scope and quality of demographic and travel information collected from ZIKV patients for public health surveillance purposes. Purpose and duration of travel and primary language were added to the data collected for ArboNET. Data quality assurance was completed weekly by dedicated Agency staff to ensure completeness and accuracy of data. Cases of travel-associated symptomatic and asymptomatic ZIKV infection diagnosed among San Diego County residents between January 1, 2016 and March 31, 2017 were included in this analysis. This period included the time from the first reported Zika cases in the County and when the number of accumulated cases provided strong statistical evidence of racial and nativity disease disparities requiring immediate public health action. Cases met the Council of State and Territorial Epidemiologists' definition for either confirmed or probable ZIKV infection or disease and had a history of travel to an area with risk of ZIKV transmission [6] . Analysis excluded case-patients with no travel information available. Country of birth was classified as US-born or foreign-born (Mexico, Central America, South America, Caribbean, or other region). Country of travel was categorized as Mexico, Central America, South America, Caribbean (including Puerto Rico), or other region. Responses to purpose for travel were categorized as tourism, business, study, or visiting friends and relatives (VFR). We used χ 2 tests to analyze race/ethnicity by purpose of travel, and country of birth by country of travel, and to compare race/ethnicity, gender, and country of birth distribution of ZIKV casepatients to their respective underlying county population based on US Census Bureau estimates [7] . Differences in travel duration (days) by purpose of travel were tested using a Mann-Whitney test. Data on Zika case-patients for this analysis was collected as part of routine public health surveillance practice, and therefore this project was determined by the County's Ethical Committee not to be human subject research requiring institutional review board approval.
Results
During January 1, 2016 to March 31, 2017 a total of 78 ZIKV case-patients were reported in San Diego County. Characteristics of the case-patients are presented in Table 1 . The majority of case-patients were Hispanic (n = 43), representing a statistically significantly higher The most frequently reported purposes of travel were tourism (n = 42; 53.8%) and VFR (28; 35.9%). Mexico was the most frequent travel destination (n = 14; 38.0%), followed by countries in Central America (21; 27.0%) and the Caribbean (15; 19.1%). Median travel duration was 9 days and was longer for VFR than non-VFR travelers (10 vs. 8 days, p ≤ 0.05). Compared to non-Hispanics, a higher percentage of Hispanic case-patients were VFR travelers (51.0 vs. 23.0%, p ≤ 0.05). Most (92.4%) foreign-born case-patients reported traveling to their country of birth, while US-born case-patients had more diverse destinations.
Of the six pregnant women with ZIKV infection, four were Hispanic and two were Asian. Three of the pregnant women were born in Mexico and one in the Philippines. Three of the pregnant women were VFR travelers, two were tourists, and one was a business traveler.
Discussion
In this analysis, Hispanics represent the highest proportion of ZIKV case-patients, both overall and among pregnant women, compared to other race/ethnic groups in San Diego County. Foreign-born case-patients were overrepresented among county residents. Reasons for these findings may include differences in travel patterns (e.g., destination, frequency, duration, purpose), risk of Zika exposure while traveling, or care-seeking behavior between Hispanic and non-Hispanic residents and between foreignborn and U.S.-born individuals. In our analysis, a higher percentage of Hispanic and foreign-born patients were VFR travelers. VFR travelers have been reported to be less likely than tourists or business travelers to seek pre-travel health advice or to follow health prevention recommendations during travel [8] . They are also more likely to have longer stays [9] , to stay in family settings (increasing their risk of mosquito exposure), and to have sexual encounters with the local population (increasing their risk of ZIKV sexual transmission) [10] . Given that Hispanic and foreign-born residents of San Diego County experience limited access to healthcare compared to other residents [11] , it is unlikely that their higher proportions among ZIKV case-patients is due to greater ZIKV testing [12] . In this analysis, the proportion of ZIKV case-patients who were VFR travelers (36%) was similar to that reported by the GeoSentinel travel clinics' surveillance network among travelers to the Americas (39%) [13] , but smaller than in several ZIKV surveillance reports from Europe [14] , and also smaller than among travel-associated malaria cases in the United States (70%) [15] .
The findings in this report are subject to at least three limitations. First, the surveillance data used may underestimate ZIKV cases-patients because most infections are asymptomatic or mild, and an infected person might not seek medical care or be tested. Also, many Hispanics in the county, particularly Mexicans, seek healthcare in Mexico, and thus cases of ZIKV infection in this population might be missed by the county's surveillance system [12] . Second, the small number of cases prevented more indepth analysis of risk factors for ZIKV infection. Finally, findings may not be generalizable to other areas of the country due to variations in the demographic and travel patterns of the population.
This analysis illustrates the importance for ZIKV surveillance programs of collecting and reporting ZIKV casepatients disaggregated by race/ethnicity, country of birth, primary language, and purpose of travel, in addition to other traditionally reported variables. Enhanced demographic and travel information among ZIKV case-patients can be used to identify population groups at higher disease ‡ Case-patients with missing information on travel dates were excluded (n = 5) risk, implement more culturally and linguistically targeted outreach and education activities, and enhance access to prevention and treatment services for those communities [12] . Such approaches may not only better protect the health of more-affected communities but also help prevent local ZIKV transmission in the United States.
